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PROBLEM TO BE SOLVED: To 
manufacture a liquid crystal 
el ctrooptical device which can 
enlarg viewing angle, improve 
display quality and improve 
contrast with an easy 
manufacturing process and a high 
yield. 

SOLUTION: A pair of substrates 
is provided with an interposed 
liquid crystal layer comprising a 
liquid crystal material exhibiting 
n matic phase at least within a 
specified temp, range and having 
negative dielectric anisotropy. A 
homeotropic alignment layer is 
located on the surface adjacent 
to the liquid crystal layer of each 
of the substrates 1 , 2. Each of the 
alignment layers on the 
substrates 1, 2 is divided into two 
alignment regions with directions 
of pretilt different from each 
other by about 1 80° . The two 
substrates 1 , 2 are stuck with 
each other so as to make a 
boundary of the alignment regions 
on on substrate 1 and a 
boundary of the alignment regions 
on th other substrate 2 are at 
right angle with each other to 
form four alignment regions. 
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[0017] In the present invention, the vertical alignment film on 
each of the substrates is divided into at least two orientation 
regions which are different in pretilt direction of the liquid 
crystal molecule from each other and the substrates are adhered 
to each other so that the boundaries of the orientation regions 
on the substrates intersect with each other , with a result that 
the divided orientation regions on one of the substrates is 
further divided by the boundary of the orientation regions on 
the other substrate. Thus, the steps for alignment and division 
with respect to the alignment film on each of the substrates can 
be reduced. For example, division of the orientation direction 
into two on each of the substrates results in four divided 
orientation states. 

[0018] Further, since it is not necessary to precisely position 
the boundaries of the orientation regions of the substrates, 
different from the technique disclosed in JP8-43 825A, there is 
no region with inferior orientation, with a result of an 
excellent display state. 

[0019] The liquid crystal layer exhibits a nematic phase within 
at least a given temperature range, is made of a liquid crystal 
material whose dielectric anisotropy is negative, and has a 
liquid crystal molecule which is oriented in a direction 
substantially perpendicular to the substrate at no voltage 
application and inclines in a direction perpendicular to the 
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direction of the electric field along the pretilt direction at 
voltage application. 

[0020] The combination of the vertical orientation and the 
orientaion/division in this manner attains a wider view angle, 
increases in display quality and in contrast when it is used as 
a display device. 

[0021] In order to widen the view angle by the 
orientation/division , 90° twist vertical orientation mode is used 
in general. Because , high contrast display can be obtained with 
a low drive voltage. 

[0022] The present invention may be modified, for example, in 
such a manner that the alignment film on each of the substrates 
is aligned and divided into two orientation regions which are 
180 ° different in pretilt direction of the liquid crystal 
molecule from each other as shown in FIG. 1(a) and FIG. 1(b) 
(described later) and the substrates are adhered to each other 
so that the boundaries of the orientation regions on the 
substrates intersect substantially at a right angle with each 
other as shown in FIG. 2 (described later), thereby the pretilt 
directions of the liquid crystal molecules in the alignment 
films on the substrates intersect with each other substantially 
at the right angle. This enables realization of 90 ° twist 
vertical orientation with no chiral dopant and of 90 ° twist 
vertical orientation which is divided into four, as shown in FIG. 
4 (described later), by only dividing the orientation direction 
into two on each of the substrates. 
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